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Solid-state Tesla Coil (TCL3) 


The fallowing project shows how In construct a 
high frequency , high-voltage device capable of 
causing a fluorescent liimp to light (without wires), 
the corona effect (Si . Elmo’S Fire), arid tire wireless 
transmissions of radio-frequency energy. The de- 
vice as a safety feature may be powered from a 
1 2- volt battery source as well as 120 Vac. It is 
completely solid-stale, simple to construct, and is 
to be considered as an introduction to the larger 
go ne rating devices such as the 2 EM) fcV Tesla Coil 
and other high-powered devices. 

CIRCUIT THEORY 

As can be seen by the schematic (Fig, J 8- 1 and 
Table 18-1) the device is a high- voltage inverter 
circuit taking advantage of the high step n|> in volt 
age and low capacitance resonant secondary prop- 
erties inherent in TV flyback transformers. Tins 
high -voltage, high-frequency output energy car 
light lamps without wires mid perform many oilier 
wise impossible feats. Power is obtained either by 


an external battery Of a conventional transformer 
full-bridge rectifier circuit. 

T2 transformer rework 

1. Two new windings ^primary" and ''feed- 
back” windings) are added Lo the flyback _ trans- 
former T1 (Fig, 18-2) that connects to the switching 
transistors Ql , 2. These windings are hand wound 
on lilt: bottom leg of the ferrite core where the 
original two-turn filament winding was located, In 
its place, wind a ten- turn, center-tapped winding 
(designated PI and P2) using approximately 80 
inches of #18 or heavier insulated hook-up wire. 
This is easily accomplished by winding five turns at 
one end of the core and bringing out a loop and 
twisting for a center-lap lead (PCT) before adding 
the second five turns. The complete ten- turn wind- 
ing should then be held in place with a turn or two of 
electrical tape with llie two ends tPl and P2) and 
the center- tap (PCT) loop all protruding. Connec- 
tion car lie made to the center-tap loop when the 
insulation has been carefully removed. If it becomes 
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Table IB-1 . TCL3 UnlvBTBal Sfllirt Start Tesla Cflil 


Rt 

(i) 

R2 

(i) 

m 

(t) 

oi 

0) 

□ 1,2,3 -1 

w 

1 T1 

C) 

13 

to 

01,3 

tn) 

, MK1.2 

l?) 

LAl 

m 

001 

p) 

1 Si 

Hi 

1 EN1 

in 

MSI 

oi 

DU 1 

(D 

BUS 

(D 

BU3 

in 

WRi 

ra'i 

WH3 

P'i 

1 tl 

ii) 

FNI? 

0) 

CA1 

(D 

1 AB1 

tn 

TER1 

m 


ohnn 1 2 wan ra^stor 
270 ohm V4 wall reaia^r 
■=00 h ' - w3ii rasistur 
auud jj.F/ 16 V olccirfilylta capycilor 
3 id- up bO vfl'lt r&cliliOf 
V 0 .^mp irariflformflr 
TV ilyb^k 20-25 kV 
£N30b5 npn TOS Liansiftlat 
ms mounting hiL 
Muon larr.p wilh Ico^If. 

Molded power cor'd 
Toggle switch -i ^mps 
/ v. r? * 3" -wl box 
Dual TQ3 iiwaisink 
nnrd ciamp bushing 
IV p| a&Lic bushing 
Va" plasLit hushing 
frig yirar.ri^d hook-up w.na 
r;£4 ^Lmndod nook up wif£ 

7 Annins I Atrip 

X 4 r! Sked 4U PVC tubing 

3 Vn" plastic CttP 

□angar HV lsbol 

Largo smooth met*i door knob for outpul 
rarminal 


Complete kll available ■hrmjgh Inlgr 
1 - 603-673 4730 far prfciry and delivery. 


necessary lo cut the center loop, be Burn, that the 
L »-0 ends arc: scraped and joined Lo forma mechani- 
cal as well as m electrical connection to the wind 

iiicr. 

2. The secern! winding (feedback) should be 
wound direct ly on lop of the first, hut it should only 
have a total of four turns— two each side of the 
center tap. Wind two turns of #22 hook-up wire, 
pull and twist a center-tap loop (FbCT) and wind 
l he other two turns. Tape this winding tn place on 
top of the first . Du not let the center-tap loops of I lie 
two Windings touch each other, however, they 
should not lie more than one-quarter of an men 
apart. (Note Fig. Id 2 that shows larger separation 
for the sake of clarity.) 

GENERAL CONSTRUCTION 

3. Fabricate the metal case as shown iionaa t 
x 5 x 3" aluminum minibox. Drill holes Toi the 
indicator lamp, feed-through bushing for power, 
switch on the front panel , three holes for TB, shield 


KM 2 , four holes for rubber feet, and two holes for 
the heatsink (Figs. IS 3 and 18-4). 

4. Mount Ql and Q'- lo heatsink using 
mounting hardware as shown. Be sure dial the 1 03 
mounting cases are insulated irom the heatsink. 
Apply heatsink compound for lie st results. 

:V Solder R1 and R 2 as shown. Solder FBI 
and FB2 to bases (B) of 01 and Q2 respectively. 
Use pliers as a heatsink whenever soldering di- 
rectlv to a transistor. 

' fi. Solder lead from FBCT to TE1 at juncf ion 
of HI and M2. 

7 , Attach +12 volt power lead to PCI con 
neet Ql arid Q2 collectors to PI anil F2. Attach -12 
VdC to emitter buss jump of Ql and 02 as shown. 
This point is chassis ground, connect ground return 
of T2 Lo chassis ground, 

8 . Final wire Tl, Cl, LAI, K3, and TF.L 
Watch out fm primary 120 V wiring. Make sure 
there are no ac grounds. Cover leads of A1 
with R'TV or equivalent. 
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TURNS SHOULD BEEVFNIY SI HEAD OUT ON 
ENURr l.E.NG TH OF CC*E LEO TAPE IN PLACE . 

— START(PI) OUTPUTX / 


GND. 

HETURN 


CrNTEN TAP(PCT) 


FINISH {P21 

1ST WINDING 

10 TURNS OF ^10 WIRE CENTER 1APPED 
2ND WINDING 

4 TURNS 0F-»£i?4WIRfc CENTER TAPPT D 
AND WOUND OVER IS! WINDING. 


1 WO NEW WINDINGS ("PRIMARY" ANDVEEDeACK" WINDINGS) ARE ADDED TD THr FLY^KTftWS^^ 

CON wrtTTO TO f.H£ driver transistors. THESE windings are HAND wound ON THE BOTTOM LEG of the fehhite 
DOME WHERE THE ORIGINAL TWO TURN FILAMENT WINDING WAS LOCATED. REMOVE AND DISCARD IHEORGiN _ 
FILAMENT WINDING IN ITS PLACE WIND FIRST A VEN-TURN. CENTER -TAPPED WINDING (DESIGNATED PI l-Z)USING 

a pprcxImatbl^? 30 inches omm s orlarger in sul at ed ho o ku p w i r e .this is easly accomplished by winding 
MVP TJRNS AT ONE FND OF THLCORE AND THTN TWISTING A LOOP IN THE FREE END BEFORE ADDING THE SECOND 
F VP TURNS ^COMPLETE TEN^ TURN WINDING SHOULD THEN BE HELD IN PLACE WITH A TUR N OR I WO OF 

ELECTRICAL TAPE WITH [HE TWO ENDS (PI H TZ! AND THE CENTER TAP (PC T 1 L 1 ^^- .y^^FD "Tf'iT ^BEOMES 
CAN BE MADE TO 1 HE CENTER TAP I OOP WHEN THE INSULATION HAS BEEN CAREFULLY Rb^VED- F ITltt^NIES 
Mc-.'TQCAev-m n n IMP riFNTFR I OOP. BE SURE THAT THE TWO tNDS ARE SCRAPED AND JOINED TO FORM A MECHANICAL 


mwork windiny inslructi^nfi.. 



FfTARTOF HV COILTQ BE GROUNDED. 

List C'HV.FTER to determine correct 

UUG WHFN USING OTHER FLYBACK 
TRANSFORMERS. 


CONTACT GROUND 
RETURN OF T? 
ry ANY OONVENIlN I 
CHASSIS POINT. 


■DAB RTV 
OVER RARE 
: WIRES CO NT 
ALLOW TO 
TOUCH MCTN 
CASE. 


\Z VCI T I EAD FROM 
Tl .ARE NOT SHOWN. 
CONNECT TO I2WC 
POINTS ON TE1 


NOTE THAT END UJGS 
CF TEI AfiE CROGNU POINTB 
vFOH Cl AND L>4- 


Fig. ifi<S Assembly sketch blowup, 
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AN IN I EREFiTIMG EXPERIMENT WITH TOUR 
COL IS TO OBTAIN A SMAlL 1^. TO WU WAIT 
H..H.1RESCENT LAMP AND OBSERVING IT TO 
j|_0fW WIEN BOUGHT - NEAR 7 h 'E OUT PUT 
TERMNA-, THIS E KV THE HIGH 

FREQUENfCT ELECTS MAGNETIC FIELD 
IONIZING THE GAGES IN THE TUBE. 


OUTPJ T , la:> 
TERMINATE AS DESIRED 

REEFER ABLE around 

SMOOTH OBJECT. SJCH 
AS A ONE PIKDr MMAI 
DOOR KNOB. 


LARI INTENDED MC^E FOR 
IMPRK^SKIN RATHER 
“II AN SAFETY 


HLALIE VAR.OUS OBJECTS ON TOP. 
OF THE TERMINAL ANI3 NHlE^ 
■HF. DiS C'tARGE BEI\G VfJR " IfcL 
INTEND ^KJM HHAKH FOInTECIVN 
Ot3J lCTS . N. 


MAY BE OPEFIATED FROM A SMALL STORAGE 
BATTERY OR GS- 1 CE: L FOR TRIABLE OPERA T ^ 
EATTFRT MUST BE CARADLC OF 5 AMPS. 


Rg 18-4 HnaJ assembly. 



tt. Tape and insulate alt bare leads where 
possible shorting can occur. Check for wiring and 
shorts. 

1U . 7 "tw following should be done. with a dc meter 
indicating current flow. Apply power and im- 
mediately role that high v ullage load of T1 secon- 
dary {usually white lead with cap) emits a corona 
discharge (purplish sparks) when brought near 
ground. This should arc to about one inch. If the unit 
does rot work, reverse wire* FR1 and FR2, check 


wire and soldering for accuracy 1 base and emitter 
Leads of Ql and Q2 reversed r improper mounting of 
transistors (without insulating mounting kits). Ql 
and Q2 must be completely electrically insulated 
from the heatsink. 

11. Once the unit is functioning properly, 
check lilt: trail sister's for healing. You should bo 
able to touch them with your finger after several 
minutes of operation. If not, a larger heatsink may 
be necessary for prolonged operation. 
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